1duosnue Joyiny 1duosnuep Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Author manuscript
J Occup Environ Med. Author manuscript; available in PMC 2015 August 04.

-, HHS Public Access
«

Published in final edited form as:
J Occup Environ Med. 2013 December ; 55(12): 1463-1468. doi:10.1097/JOM.0000000000000006.

Asthma in Health Care Workers:
2008 and 2010 Behavioral Risk Factor Surveillance System Asthma Call-Back Survey

Ms. Gretchen E. White, MPH, Dr. Jacek M. Mazurek, MD, and Ms. Jeanne E. Moorman, MS
National Institute for Occupational Safety and Health (Ms White and Dr Mazurek), Centers for
Disease Control and Prevention, Morgantown, WVa; and National Center for Environmental
Health (Ms Moorman), Centers for Disease Control and Prevention, Atlanta, Ga

Abstract

Objective—To estimate the prevalence of current asthma and the proportion of asthma that is
work-related among health care and non—health care workers.

Methods—We used 2008 and 2010 Behavioral Risk Factor Surveillance System High Risk/
Health Care Worker Module and Asthma Call-Back Survey data collected in 35 states and the
District of Columbia to estimate prevalence ratios (PRs).

Results—Significantly more health care workers/volunteers than non-health care workers/
volunteers with current asthma had asthma attacks (PR = 1.23; 95% confidence interval = 1.03 to
1.46) and asthma symptoms within the past year (PR = 1.07; 95% confidence interval = 1.00 to
1.14). There was no significant difference in the proportion of health care and non—health care
workers/volunteers diagnosed with current asthma or work-related asthma.

Conclusions—The results of this study are consistent with previous research showing that
health care workers with asthma have higher proportions of asthma attacks than non-health care
workers.

Asthma is a chronic disorder of the airways characterized by symptoms of wheezing,
coughing, chest tightness, and shortness of breath.1 In 2010, an estimated 15 million
working-age (18 to 64 years old) adults in the United States had asthma.2 Many exposures
can cause or exacerbate asthma, including those in the workplace.l Work-related asthma is a
subset of asthma that is caused by or exacerbated by work-related factors.3 Among adults
with current asthma, an estimated 9.0% have health professional-diagnosed work-related
asthma and an additional 37.5% describe their asthma as caused or made worse by
workplace exposures.*

In 2008, there were 13.3 million people employed in private-sector health care in the United
States.> Population-based research has shown that among adults with lifetime asthma, health
care workers have a higher prevalence of asthma attacks than non—health care workers.

Case-based surveillance systems in four states found that among work-related asthma cases,
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health care workers were over-represented compared with the percentage expected on the
basis of workforce composition.’

To date, little population-based information exists on work-related asthma in US health care
workers. To estimate the prevalence of current asthma and the proportion of asthma that is
work-related among health care workers, we analyzed 2008 and 2010 Behavioral Risk
Factor Surveillance System (BRFSS) High Risk/Health Care Worker Module and Asthma
Call-Back Survey data collected in 35 states and the District of Columbia (DC) from persons
aged 18 years or more who were employed in the year before the interview.

The BRFSS is an ongoing, state-based, telephone survey of noninstitutionalized adults in the
United States that collects information on health risk behaviors, health care access, and
disease status.® To identify health care workers at risk for influenza, the High Risk/Health
Care Worker Module was administered as part of BRFSS in select states in 2008 and 2010.
The Asthma Call-Back Survey was administered within 2 weeks of the BRFSS interview to
a subset of respondents who indicated that they had ever had asthma.® See the footnote in
Table 1 for a list of states conducting the High Risk/Health Care Module and Asthma Call-
Back Survey in 2008 and 2010. The Council of American Survey and Research
Organizations median response rate among the three participating states in 2008 was 48.2%
for BRFSS and 50.6% for the Asthma Call-Back Survey, and for the 35 states and the DC
participating in 2010 the median response rate was 52.0% for BRFSS and 49.8% for the
Asthma Call-Back Survey. The BRFSS has surveillance exemption from the Institutional
Review Board at the Centers for Disease Control and Prevention. Participating states are
subject to state-specific Institutional Review Board requirements.

Study Population and Definitions

For this analysis, the study population included adults who had been employed in the year
before the interview, that is, those who answered “employed for wages,” “self-employed,”
or “out of work for less than 1 year” to the question “Are you currently ... employed for
wages, self-employed, out of work for more than 1 year, out of work for less than 1 year, a
homemaker, a student, retired, or unable to work?” Health care workers/volunteers were
persons who answered “yes” to the question “Do you currently volunteer or work in a
hospital, medical clinic, doctor’s office, dentist’s office, nursing home or some other health
care facility? This includes part-time and unpaid work in a health care facility as well as
professional nursing care provided in the home.”

Questions pertaining to asthma history, asthma-related health care utilization, and work-
related asthma used in this report are shown in Table 1. We defined non-work-related
asthma on the basis of a “no” response to all of the health professional-diagnosed and
possible work-related asthma questions in Table 1.
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Statistical Analysis

RESULTS

We used SAS® software version 9.3 (SAS Institute Inc, Cary, NC) survey procedures and
SUDAAN® Release 10.0.1 software (Research Triangle Institute, Research Triangle Park,
NC) to account for the complex survey design. Data were weighted to account for
nonresponse differences in the sample and the unequal probability of sample selection in
order to produce representative estimates. For states that administered the High Risk/Health
Care Module to a subset of the state sample in one version of the questionnaire, the Asthma
Call-Back Survey final weight was proportionately adjusted based on the value of the
BRFSS core final weight. For the three states with 2 years of data, weights based on the
proportionate distribution of the sample completing the High Risk/Health Care Module and
the Asthma Call-Back Survey between the 2 years were calculated.

We compared health care workers/volunteers and non—health care workers/volunteers using
multivariate logistic regression. All multivariate associations were adjusted for age
(continuous), sex, annual household income (three categories: <$25,000, $25,000 to
$49,999, and =$50,000), and health insurance status (two categories: insured and not
insured) because these variables were independently associated with both employment as a
health care worker/volunteer and current asthma status.

Adults Employed in the Year Before the Interview

A total of 182,825 (representing an estimated 115.6 million) adults in the 35 states and the
DC that administered the BRFSS High Risk/Health Care Worker Module in 2008 and 2010
were employed in the year before the interview. Of adults employed in the year before the
interview, 7.5% had current asthma and 13.3% were health care workers/volunteers (Table
2).

After adjusting for covariates, health care workers/volunteers were more likely than non-
health care workers/volunteers to be female (prevalence ratio [PR] = 1.72; 95% confidence
interval [C1] = 1.67 to 1.77), to be other race/ethnicity (PR = 1.06; 95% Cl = 1.01 to 1.11),
to have more than a high school education (PR = 1.16; 95% CI = 1.14 to 1.18), to have an
annual household income greater than or equal to $50,000 (PR = 1.09; 95% CI = 1.06 to
1.12), and to have health insurance (PR = 1.05; 95% CI = 1.03 to 1.06). In addition, health
care workers/volunteers had a significantly higher prevalence of current asthma than non-
health care workers/volunteers (8.8% vs 7.0%, respectively). Nevertheless, after adjusting
for covariates, the association was not significant (PR = 1.06; 95% CI = 0.95to 1.18) (Table
2).

Adults With Current Asthma Employed in the Year Before the Interview

Most adults with current asthma employed in the year before the interview were aged 18 to
44 years (58.0%), female (59.6%), non-Hispanic white (74.6%), had more than a high
school education (73.6%), had an annual household income of $50,000 or more (58.7%),
had health insurance (86.0%), and were never smokers (60.3%) (Table 3). After adjusting
for covariates, health care workers/volunteers with current asthma were more likely to be 18
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to 44 years old, female, and former smokers and less likely to have an annual household
income of less than $25,000 than non-health care workers/volunteers with current asthma
(Table 3).

Among adults with current asthma employed in the year before the interview, higher
proportions of health care workers/volunteers than non—health care workers/volunteers have
had an asthma attack in the past year (adjusted PR = 1.23; 95% CI = 1.03 to 1.46), had
asthma symptoms within the past year (adjusted PR = 1.07; 95% CI = 1.00 to 1.14), and
been advised to change things in their home, work, or school environment (adjusted PR =
1.26; 95% CI = 1.04 to 1.52). Nevertheless, health care workers/volunteers with current
asthma did not differ from non—health care workers/volunteers with current asthma in
education level, health insurance status, age of asthma onset, asthma control level, the
proportion of adults that had routine checkups for their asthma, urgent treatment for
worsening asthma, asthma-related emergency room visits, activity limitation because of
asthma, the time since they last talked to a health professional about their asthma, the time
since they last took asthma medication, and work-related asthma status (Table 3).

DISCUSSION

The results of this cross-sectional study are consistent with previous research showing that
health care workers have higher prevalence of current asthma and that health care workers
with current asthma have higher proportions of asthma attacks than non-health care
workers.8:10 We found that health care workers/volunteers had a higher prevalence of
current asthma than non-health care workers/volunteers (but this difference was eliminated
when adjusting for covariates), and that there was no difference in the proportion of work-
related asthma between health care workers/volunteers and non-health care workers/
volunteers with current asthma. This population-based study is one of the first in the United
States to evaluate the proportion of asthma that is diagnosed as work-related among health
care workers.

Our findings are consistent with the research by Arif and colleagues!!12 that have found the
health care industry and health-related occupations are not at an increased risk for work-
related asthma. In their study, the authors examined work-related asthma through symptoms
such as wheezing, whistling, stuffy, itchy, or runny nose among adults with asthma in
different industries and found that health care workers did not have an elevated risk for
work-related asthma.1! Previous population-based research also found that health-related
occupations did not have higher prevalence of work-related asthma than referent groups of
management, secretarial, and clerical-related occupations.12 Nevertheless, this past research
used National Health and Nutrition Examination Survey data that did not have a direct
question assessing whether the respondent had health professional-diagnosed work-related
asthma but rather relied on a question assessing whether a respondent with asthma had
symptoms brought on by the work environment.11:12 |n addition, the previous studies
categorized industry and occupation on the basis of the respondent’s longest-held job,
although we used the respondent’s current job or volunteer activity.11.12
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Nonetheless, many studies have found that health care workers are at an increased risk for
both asthma and work-related asthma.”10:13-15 |n a study of the employed population in
Finland, Karjalainen and colleagues!® estimated the incidence of asthma to be significantly
higher in medical and nursing work than in administrative work (relative risk = 1.1 to 1.2).
Using data from the European Community Respiratory Health Survey, they found that
nurses were at an increased risk for new-onset asthma compared with professional, clerical,
and administrative occupations (odds ratio = 2.22; 95% CI = 1.25 to 3.96).14 In addition, a
population-based study in the United States found that the prevalence of asthma was higher
in white females employed in the health care industry than in industries with office
employment.10

In four state-based sentinel work-related asthma surveillance systems, health care workers
were overrepresented (16%) compared with health care workers as a percentage of the total
workforce (8%).” Health care workers were also more likely to have work-aggravated
asthma than non-health care workers (23% vs 18%).” These findings may be due to
differential diagnosis, reporting, and case confirmation in health care workers.” In a
Canadian study of workers’ compensation claims for work-exacerbated and occupational
asthma, the most frequent industry for work-exacerbated asthma was the health care
industry, and the rate of allowed claims for work-exacerbated asthma was significantly
greater in health care than in other industries.1®

The roles of health care workers and the specific occupational tasks they perform vary
widely.16 Certain exposures may be widespread in the health care industry including
cleaning products, latex, glutaraldehyde, and formaldehyde.”-14:17-20 Mirabelli and
colleagues® found that nursing and health care workers did not have an elevated risk for
developing new-onset asthma compared with other workers. Nevertheless, the authors did
find an elevated risk of asthma among nursing and health care workers who reported certain
occupational exposures such as using ammonia or bleach cleaning products more than once
per week and among particular occupational groups such as hospital technicians and
personal care providers in institutional environments.16 The BRFSS was not designed to
collect information on specific occupational subgroups and exposures.

The results of this study suggest that the age of health care workers/volunteers and non—
health care workers/volunteers does not differ. Nevertheless, among those with current
asthma, health care workers/volunteers are more likely to be 18 to 44 years old than non-
health care workers/volunteers. The reasons for the difference are not apparent. One
possibility is the “healthy worker survivor effect” where workers self-select themselves out
of jobs with high exposures—a phenomenon that may be more likely to occur with longer
duration of employment.21.22

This study is subject to some limitations. Because of the cross-sectional survey design, we
were not able to assess whether the respondents’ asthma and work-related asthma were
caused or made worse by workplace exposures specific to the health care or any other
industry. The survey was not designed to collect detailed information on job history or
exposure. In addition, it was not possible to analyze the data separately for workers and
volunteers. Nevertheless, in 2013, the Centers for Disease Control and Prevention will
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sponsor a BRFSS optional module designed to collect respondents’ current employment
information such as industry and occupation. This information, when available, may allow
for further detailed analysis of asthma and work-related asthma among workers in the health
care industry. Finally, the results of this study are not representative of nonparticipating
states or the entire US population.

To our knowledge, this population-based study is the first to evaluate the proportion of
asthma that is diagnosed as work-related among health care workers in the United States.
These results suggest that health care workers/volunteers with asthma have higher
prevalence of asthma attacks than non—health care workers/volunteers. Future studies should
examine factors associated with work-related asthma in health care workers.
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TABLE 1

2008 and 2010 Asthma Call-Back Survey Questions Used in This Report™

Definition

Asthma Call-Back Survey Question

Lifetime asthma

Current asthma

Age of asthma onset

Asthma attack

Activity limitation because of asthma

Time since last talked to the health
professional about asthma

Time since last took asthma medication
Time since last had asthma symptoms

Routine checkup for asthma

Urgent treatment for worsening asthma
Asthma-related emergency room visit
Asthma-related hospitalization

Health professional-diagnosed work-related
asthma

Possible work-related asthma™

Change or quit job because of asthma

Have you ever been told by a doctor, nurse, or other health professional that you had asthma?

Do you still have asthma?’

How old were you when you were first told by a doctor or other health professional that you
had asthma?t

During the past 12 mo, have you had an episode of asthma or asthma attack?’

During the past 12 mo, how many days were you unable to work or carry out your usual
activities because of your asthma?8

How long has it been since you last talked to a doctor or other health professional about your
asthma?ll

How long has it been since you last took asthma medication?T

How long has it been since you last had any symptoms of asthma?"

During the past 12 mo, how many times did you see a doctor or other health professional for
a routine checkup for your asthma?#

During the past 12 mo, how many times did you see a doctor or other health professional for
urgent treatment of worsening asthma symptoms or for an asthma episode or attack?#

During the past 12 mo, have you had to visit an emergency room or urgent care center
because of your asthma?’

During the past 12 mo, have you had to stay overnight in a hospital because of your asthma? !

Were you ever told by a doctor or other health professional that your asthma was related to
any job you ever had? '

Was your asthma caused by chemicals, smoke, fumes, or dust in your current job?T
Was your asthma caused by chemicals, smoke, fumes, or dust in any previous job you ever

had?T

Is your asthma made worse by chemicals, smoke, fumes, or dust in your current job?Jr
Was your asthma made worse by chemicals, smoke, fumes, or dust in any previous job you

ever had?’

Did you ever change or quit a job because chemicals, smoke, fumes, or dust caused your
asthma or made your asthma worse? T

*

In 2008, three states (Florida, Hawaii, and New York) and in 2010, 35 states (Alabama, Arizona, California, Connecticut, Florida, Georgia,
Hawaii, Illinois, Indiana, lowa, Kansas, Louisiana, Maine, Maryland, Massachusetts, Michigan, Missouri, Montana, Nebraska, Nevada, New
Hampshire, New Jersey, New Mexico, New York, North Dakota, Ohio, Oklahoma, Oregon, Pennsylvania, Rhode Island, Texas, Utah, Washington,
West Virginia, and Wisconsin) and the District of Columbia conducted the High Risk/Health Care Module and the Asthma Call-Back Survey.

Response options include “yes” or “no.

t S . .
Response options include numeric age in years.

§Response options include the numeric number of days.

Response options include “within the past year,” “1 year to less than 3 years ago,” “3 to 5 years ago,” and “more than 5 years ago.”

ﬂResponse options include “less than 1 day ago,” “1 to 6 days ago,” “1 week to less than 3 months ago,” ““3 months to less than 1 year ago,” “1
year to less than 3 years ago,” “3 years to 5 years ago,” and “more than 5 years ago.”

# . . . .
Response options include the numeric number of times.

Fk

Among respondents who did not have health professional-diagnosed work-related asthma (ie, responded “no” or “do not know™).
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